Age-related differences in TGF-alpha and proto-oncogenes expression in rat liver after a low dose of carbon tetrachloride.
The resiliency of rats during early post-natal development to CCl4 or to an interactive hepatotoxicity of chlordecone (CD) + CCl4 has been shown to be due to an efficient stimulation of tissue repair. The objective of the current study was to investigate if this is due to efficient expression of transforming growth factor-alpha (TGF-alpha) and proto-oncogenes. Postnatally developing (20 day old) and adult (60 day old) male Sprague-Dawley rats were challenged with a single low dose of CCl4 (100 microL/kg, ip) or corn oil. Liver samples were collected during a time course (0-96 h) after the administration of CCl4 and used to examine TGF-alpha and early (c-fos) and late (H-ras and K-ras) proto-oncogenes mRNA expressions. Significant increases in TGF-alpha, H-ras, and K-ras gene expressions were evident as early as 12 hours after CCl4 and peaked between 24 and 48 hours in an age-dependent manner as detected by slot-blot analysis. Results of the study revealed three- and twofold increases in TGF-alpha gene expression in 20 and 60 day old rats, respectively, after CCl4. There were 3.5- and 2.5-fold increases in H-ras and 4.4- and 3.4-fold increases in K-ras in 20 and 60 day old rats, respectively. In contrast, a 10-fold increase in c-fos mRNA expression was evident in 20 day old rats 1 hour after CCl4 treatment, returning to the baseline value by 3 hours, whereas in 60 day old rats, this increase was less than twofold. The overall findings of this study indicate that TGF-alpha and the early and late proto-oncogene mRNA expressions were enhanced in an age- and time-dependent manner in response to a low dose of CCl4. These results further strengthen the view that the remarkable resiliency of rats to hepatotoxicants during early postnatal development is due to substantial increases in stimulation of hepatocellular regeneration and tissue repair mechanisms, leading to regression of liver injury and recovery.